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SUMMARY

Monitoring of injured resources and damaged services is necessary to document when and if
recovery occurs in response to the 1989 Exxon Valdez oil spill. Recovery monitoring will
provide information on:

¢ Natural and assisted recovery
¢ The effectiveness of restoration activities
* Identification of the need for additional restoration activities

* General health of the ecosystem to better understand and respond to future
perturbations

Additionally, recovery monitoring may provide information on sublethal effects from the spill
and identify areas warranting research.

This report constitutes completion of Phase 1 of a three phase process to develop a recovery
monitoring program:

* Phase 1 is the development of a conceptual monitoring plan. The conceptual
monitoring plan provides a framework for Phase 2, by:

Providing examples of conceptual models from which to build resource- and service-
specific models

Outlining and prioritizing the needs and objectives of the monitoring, and the
strategies to meet the needs

Identifying recovery endpoints
Providing a mechanism for prioritizing monitoring activities

« Base on the framework presented herein, during Phase 2 the plan can be expanded to
detail resource- and service-specific monitoring components (such as select endpoints),
determine frequency of monitoring, geographic area to monitor, statistical
methodologies, linkages in the ecosystem, etc.

» Phase 3 of the monitoring is actual implementation. at this stage contractor(s) will be
awarded contracts to monitor recovery of injured resources and damaged services.

Development of Phase 2 and implementation of the monitoring in Phase 3, depend, in part, on
which of the five restoration alternatives presented in the draft Restoration Plan is selected.
The scope of the monitoring and restoration research varies with each restoration alternative
based on the allocation of funds for monitoring.
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The conceptual plan has been developed with the assistance of a diverse group of individuals,
through implementation of a telephone interview process of over 50 individuals, and through
presentation of a three-day workshop to discuss key issues and test mechanisms for
prioritizing monitoring activities. Participants in the process, other than the project team,
included members of the Restoration Team (RT), Restoration Planning Work Group (RPWG),
approximately 35 experts/peer reviewers, approximately 35 principal investigators that
participated in the Natural Resource Damage Assessment and/or Restoration Science studies,
staff from the Regional Citizens Advisory Council for Cook Inlet and for Prince William
Sound, and additional agency staff. This document represents a synthesis of the views and
ideas of these people.

The conceptual plan is compiled in nine sections, as follows:

« Section 1 includes a general overview of the program, why monitoring is important,
and the use of a conceptual plan.

» Section 2 includes a discussion of the value of and constraints on monitoring.

e Section 3 includes the definition of recovery and the various monitoring elements.

« Section 4 presents the needs and objectives, along with the strategies to address them.

« Section 5 presents potential recovery endpoints for the injured resources and damaged
services, a proposal for development of resource- and service-specific conceptual
models, and a mechanism of prioritizing monitoring activities through the application
of criteria and a ranking system. The results of a trial application of the criteria are

presented with recommendations on how to improve upon the trial.

« In Section 6 general guidance on sampling design is provided including information on
methodologies for monitoring, focusing primarily on statistical elements.

» Section 7 presents ideas for implementation. of the monitoring.

» Section 8§ includes recommendations for Phase 2.

+ Section 9 presents references cited.
The primary elements of the framework presented herein, include: (1) the recommendation of
mechanisms for prioritizing monitoring activities, including the development of conceptual
models, (which should be developed on a resource- and service-specific basis in Phase 2); (2)
the development and application of criteria for addressing (1); (3) the development and

prioritization of needs and objectives of monitoring; and (4) identification of the relationships
between resources and services and between the Exxon Valdez monitoring program and other
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programs within the spill area and outside Alaska. Results from this process provide
information useful to development of a consistent, comprehensive program in Phase 2.

Consensus building is a key component of the conceptual monitoring plan. Consensus
building has been sought through both the numerous interviews and the workshop. Consensus

building should continue through Phase 2 of this project to provide maximum acceptance of
the results.
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1. INTRODUCTION

1.1 BACKGROUND

The Exxon Valdez Oil Spill Trustee Council (herein referred to as the Trustee Council) is
developing a Restoration Plan for the spill injured resources and damaged services. One
option under consideration during development of the Restoration Plan is to implement a
comprehensive monitoring program to monitor recovery. This report addresses Phase 1 of the
monitoring program, the development of a conceptual monitoring plan. The purpose of the
monitoring program is:

» To assess the adequacy or effectiveness of both natural and assisted recovery

+ To document long-term trends in the condition of resources and services affected by
the oil spill

» To contribute to existing physical, chemical, and biological baseline data on resources
and services in the spill area

The Trustee Council initiated a planning effort to develop the first phase of a comprehensive
and integrated monitoring program for resources injured and services damaged by the 1989
Exxon Valdez oil spill. The conceptual monitoring plan (Phase 1) will provide the framework
for the more detailed technical planning during Phase 2, followed by implementation in Phase
3. The framework will be used by the Trustee Council to make decisions involving the
selection and implementation of monitoring activities. The conceptual monitoring plan
resulting from Phase 1, or elements thereof, will be incorporated into the Restoration Plan.
Phase 1 recommends mechanisms for prioritizing monitoring activities, sets goals and
objectives for monitoring, identifies relationships between monitoring components, and
identifies existing monitoring programs and potential linkages. The intent of the conceptual
plan is to provide objectivity to the decision-making process. During Phase 2 the framework
will be expanded and refined to include resource- or service-specific programs and
methodologies, including development and review of conceptual models, sampling designs and
statistical approaches. The conceptual models developed in Phase 2 will be applied to the
injured resources and damaged services to ensure proper feedback mechanisms exist to
determine if the goals and objectives are being met.

1.2 WHY MONITOR RECOVERY?

The question, "why monitor recovery?", requires a two part answer. First, monitoring is key
to determining if recovery has occurred. The rate of recovery of resources and services can
be established through monitoring, providing insight as to which resources and services may
need assistance to recover. However, recovery of resources and services is not only a
function of whether or not they have reached pre-spill conditions, but also a function of the
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public’s perception and use patterns of those resources and services. This perception can only
be based on reality if monitoring occurs. Likewise, decisions in managing the resources and
services are largely influenced by the public’s perception of resource and service recovery.
These perceptions should also be based on information that can only be derived from
monitoring recovery.

The second part of the answer to this question is that the credibility of the Trustee Council in
making decisions regarding recovery also requires monitoring. The general public, special
interest groups (e.g., subsistence, commercial fisherman), and agency technical staff cannot be
expected to support decisions of the Trustee Council in the absence of data documenting the
status of resources and services.

Thus, monitoring is an essential component of documenting recovery. Only through an
adequate degree and duration of monitoring can the Trustees fulfill their responsibility to
provide stewardship in the recovery of the injured resources and damaged services.

1.3 WHAT IS A CONCEPTUAL MONITORING PLAN?

A conceptual monitoring plan is an instrument identified by the National Research Council
(1990) in Managing Troubled Waters as a means to logically direct our nation’s
environmental monitoring. Its ultimate goal is to guide the planning and decision making
process in any monitoring program to produce information that is useful in making
management decisions and to communicate the status of natural resources to various interest
groups. To reach this goal there must be considerable two-way communication between
scientists generating information and users of the information (management agencies and
public).

The National Research Council describes a conceptual monitoring plan as:

» A tool for developing and refining monitoring systems
« A means for identifying elements to be considered for an optimum monitoring plan
» A guide for decisions on what to monitor, when, how, and where

A conceptual monitoring plan is a means for establishing a relationship between those who
require monitoring information and those who provide this information. It is a generic plan
for establishing criteria and procedures desirable for implementing specific monitoring plans.
It is a guide to decision making regarding monitoring activities. It provides guidance in
dealing with variability and uncertainty in monitoring. The plan also provides a map for
coordinating various monitoring activities.

As with any such tool, it is both how well the tool is constructed and how well the tool is

used that determines its effectiveness. Our basic precept in constructing this conceptual
monitoring plan is that it be the product of contributions by as many involved parties as
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possible. Thus, we have actively sought the participation of a large number of individuals
through telephone interviews, a technical workshop, and by review of previously prepared
materials.

1.3.1 Monitoring Plan Principles

There are two basic principles inherent in the conceptual monitoring plan. These principles
follow:

*  Whenever possible, monitoring designs should reflect cause-effect relationships while
accounting for variability and uncertainty.

* Specific design decisions (e.g. the number of stations, number of replicates, monitoring
procedures, etc.) can be made only after objectives and related information needs are

clearly established.

The goal of producing information that is useful in making management decisions will only
be met if these basic principles are followed.

- 1.3.2 Essential Elements of a Conceptual Monitoring Plan

There are a number of elements essential to a conceptual monitoring plan as identified by the
National Research Council (Figure 1). These elements include:

Needs: To be successful, a conceptual monitoring plan must take its
direction from the needs of the eventual users of the information
produced by the plan.

Users: Those who require monitoring information for management or
Environmental Knowledge of the existing basic features of the environmental
Conditions: resources and services these resources support.

Objectives: Clear statements of the needs and expectations the users have for

the monitoring program.

Investigators: Those who will develop and implement specific monitoring
plans, analyze results, and communicate monitoring information.

Sampling Design: Technical approach for the hypotheses to be tested; what, how,
where, and when to monitor; and how data will be analyzed.

Implementation: Strategy for establishing and maintaining monitoring activities
and communicating information. .
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Evaluation: Evaluation of the results and conclusions as a feedback
mechanism to assess whether monitoring has been effective at
documenting recovery, and whether or not monitoring should be
continued.

How these elements flow from the development of goals (needs) and objectives through actual
implementation of monitoring is illustrated in Figure 2.

1.3.3 Needs and Expectations

The monitoring needs and expectations, biology of the resources, and characteristics of the
services will define what information [objective(s)] is useful to the Trustee Council and
investigators attempting to determine when resources and services have recovered or at what
rate they are recovering. Development of the objectives requires communication between the
users of monitoring information and the investigators, designers, and analysts who will
produce this information. Development of the objectives also requires integration of public
concerns and expectations together with the legal framework (Settlement Agreement).

These objectives should be unambiguous statements defining what constitutes useful
information. They should require a cumulative assessment approach to provide a synoptic
view of the injured resources and damaged services. This synoptic view should:

» Identify the recovery of multiple resources and services as well as cumulative recovery
of the ecosystem.

* Describe levels of certainty anticipated in recovery endpoints (definition of variation)
» Provide a framework for synthesizing monitoring information

1.3.4 Study Strategy

The objective of developing a study strategy is to narrow the focus of monitoring efforts on
questions and parameters of the resources and services that are most likely to produce the
needed information. The study strategy identifies the resources (species) and services at risk
or sufficiently in need of recovery monitoring. It also involves development of conceptual
model (not conceptual plan) that clearly state questions able to be tested.

Figure 3 illustrates the basic elements of such a conceptual model (not conceptual plan) for
recovery monitoring. It illustrates that the Trustee Council, together with the investigators
and interested public, should be involved in developing expectations. This conceptual
monitoring plan involves the development of Trustee Council and investigator expectations.
The plan indirectly includes public participation through the Public Advisory Group’s review
and comments provided to the Trustee Council. This participation has lead to the
development of the goals and objectives of this conceptual monitoring plan.
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are endowed with reference and purpose, to become useful information. This useful
information provides additional knowledge to be used in making decisions. Conversion of
data to useful information involves planned data management, as well as planned data analysis
and modeling.

Data management should be planned to provide easy access to data and related information by
all users, including resource and service managers. Because of the amount, complexity and inter-
relationships of data, it is essential to establish a computer-assisted data management system.

It may be that all data should be stored in a central location or library. The data management
system should consider data quantities, relationships of various data, quality assurance
requirements, and types of analyses to be performed. "Data management activities are as
important to the success of monitoring programs as the collection of data." (National

Research Council 1990).

The objective of data analysis is to summarize and simplify data, to test hypotheses, and to
measure change (recovery). These analyses should be planned as part of development of
specific monitoring plans. To be successful, the analyses should summarize results, deal with
linkages among data, use standard modeling approaches, evaluate assumptions, and evaluate
sensitivity of analyses.

1.3.8 Dissemination of Results and Conclusions

It is obviously important that results and conclusions be disseminated to the users.
Mechanisms and timing of reports to accomplish dissemination should be included in
development of the monitoring plans by requiring this in the proposal and contracting process.
Status reports should be included to allow evaluation of monitoring efforts and adjustments
where appropriate. Management information is only produced when it is actually conveyed in
a usable and accessible form.

14 MONITORING PLAN APPROACH AND DESIGN

Development of this conceptual monitoring plan relied, in part, on the report, Managing
Troubled Waters, The Role of Marine Environmental Monitoring, produced by the National
Research Council in 1990. This report describes the role of a conceptual monitoring plan in
guiding monitoring efforts and provides guidance in preparation of a conceptual plan.

This plan also relies heavily on the input and advice from resource and service experts,
principal investigators, agency representatives, and Restoration Team and RPWG members.
The various components of the conceptual plan are, in large part, a synthesis of ideas and
contributions obtained by interviewing these individuals, and through a three-day workshop
which many of them attended. The value of the conceptual monitoring plan is derived
primarily by their contribution.

Development of the conceptual monitoring plan began with of development of a preliminary
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successful and that the settlement monies have been used properly, thev need to be involved
in the process. Their input will help determine acceptable monitoring endpoints. In order to
gain the maximum knowledge and perform a scientifically credible program, resource and
service experts must also be involved throughout program development, implementation, and
review. Thus, an important element in determining monitoring priorities is the involvement,
review, and consensus by the various user groups.

Recovery Endpoints. The civil settlement from the Exxon Valdez oil spill resulted in money
set aside specifically to restore, replace, enhance, or acquire equivalent resources that were
injured due to the spill, and the reduced or lost services. The prioritization of activities
funded by the monies for monitoring should be driven by monitoring and recovery endpoints
and public concerns. Specific recovery endpoints for a particular resource or ¥trvice should
be developed, as should monitoring endpoints. The difference between the two is that some
resources or services may be monitored beyond the defined recovery endpoint (i.e., long-term
monitoring). Criteria should be developed to assist the Trustee Council in determining when
to continue monitoring beyond recovery. Lastly, endpoints for long-term monitoring should
be developed (which may include some of those for continued recovery monitoring).
Development of endpoints is necessary because long-term monitoring that answers questions
(beyond recovery endpoints) about an ecological or social interaction may not be useful once
the mechanisms are clearly identified.

Development and Application of Criteria. It will be useful to know how the public would
like to see monitoring monies spent and what resources and services they are most concerned
about. The socioeconomic value of a monitoring action can be related to what the public are
willing to pay for monitoring and/or restoration. This input may be ascertained by the
public’s review of the draft Restoration Plan.

To gain a scientific perspective, the resources and services and potential monitoring activities
should be prioritized to determine what activities will provide the most information. This
should then be compared to the costs, and potentially reordered slightly to gain the most
information for the money. Finally, the public feedback and scientific perspectives must be
integrated. If, for instance, the public feels that monitoring of killer whales is important, this
activity must be compared to the prioritization of monitoring other injured resources and
damaged services, to determine the benefit (both scientific and public perception) from such a
monitoring activity.

To further address the scientific perspective of the prioritization of monitoring activities, a
matrix can be used to assess linkages between the resources and services and between
potential monitoring activities. In addition to prioritizing overall monitoring activities, it is
necessary to prioritize activities specific to a resource or service, an activity recommended in
Phase 2. Priority should be given to activities that are most likely to address the needs and
objectives of recovery monitoring.
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* Define why there is a need for monitoring.

« Establish requirements for dissemination of information.

* Provide baseline data for assessing future perturbations.

* Define "recovery".

» Establish a plan or framework to guide long-term monitoring.
* Recommend a mechanism for managing recovery monitoring.

Most of these expectations are addressed in Section 4 by the stated objectives and strategies
for meeting the objectives.

3. What resources and services should be monitored and why, given the goals and
objectives of the monitoring?

A set of criteria were developed to assist in prioritizing the resources and services to be
monitored, through a process of interviews and the workshop, with resource and service
experts, principal investigators, and Restoration Team and Restoration Planning Work Group
members (see Section 5). As part of the workshop activity, the criteria were classified as
primary or secondary based on their relative significance in meeting the objectives of the
monitoring program. A preliminary attempt at applying the criteria to the identified injured
resources and damaged services was made during the workshop. The ranking was reviewed
to establish prioritization of the resources and services to monitor, based on how well they
met the criteria. Additionally, the criteria were applied to some resources not directly injured
by the spill but identified as ecologically linked to the injured resources and damaged
services, such as forage fish. The result of this process is described in Section 5 with further
recommendations presented in Section 8.

The prioritization process described above only takes into account technical versus economic
aspects of monitoring. During Phase 2 of the monitoring program, economic factors will be
introduced within the technical design of each monitoring element (i.e., with proposal
submittal for monitoring alternatives for each resource and service identified). The cost
effectiveness of monitoring options as well as the application of the technical criteria will
again be applied, this time to each monitoring option, to determine an overall prioritization of
monitoring activities.

Additionally, during Phase 2, conceptual models will be developed for each resource and
service, illustrating linkages, processes and known anthropogenic influences affecting each.
These models will aid in prioritizing monitoring activities by assisting in developing testable
hypotheses and establishing links between resources and services that may help with
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interpretation of monitoring results.

4. Which clean-up, damage assessment and restoration science studies contain elements
that would best serve the purposes of the intended monitoring program, and what
are these elements?

Damage assessment and restoration science studies that, to date, contain monitoring elements

that address the overall goals (needs) of the monitoring program best serve the intent of the
monitoring program. The programs that are continued or supplemented with monitoring,

should remain consistent with the earlier studies (with standardized units of measurement,
overlap of the parameters measured, and study of the same locations and populations, etc.) so
that recovery is not measured differently than injury, and the data are useful in comparing to pre-
spill or control area data.

Once the resources and services to be monitored have been prioritized (as described above),
the clean-up, damage assessment, and restoration studies, and/or elements thereof, can be
reviewed (during Phase 2) to determine which of these contain elements that would best serve
the purposes of the monitoring program.

5. Which surveys of services (e.g., recreation subsistence, aesthetics, etc.) contain
elements that would best serve the purposes of the intended monitoring program?

From the interview process two programs were identified as those that contain elements useful
to the monitoring program: (1) The subsistence monitoring by Alaska Department of Fish
and Game, which included both the monitoring of shellfish tissue concentrations, and of
consumption levels; and (2) The sport and commercial fish catch data collected by the state
and U.S. Fish and Wildlife Service. Of course, the usefulness of these or other surveys of
services, may change according to the prioritization of resources and services for monitoring.
However, both of the programs mentioned are the responsibility of resource management
agencies, thus their continuation may not be dependent upon spill settlement funds.

Additionally, surveys of people’s perceptions (i.e., key informant interviews, questionnaires)
as well as evaluations of socioeconomic data associated with recovery of resources and
services would be useful, since in the final outcome the public must feel that the activities
funded by the settlement have yielded information on recovery of the injured resources and
damaged services important to them. At least one such survey has been performed by RPWG
members, a survey to assess the damages to services.

6. What consideration should be given to the relationships among different monitoring
components (e.g., sediments, shellfish, fish, mammals, birds, etc.), and how should

they be integrated?

Part of the overall goal of the monitoring plan is to follow the progress of natural recovery.
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3.2.2 Restoration Monitoring

Several restoration activities that involve anthropogenic manipulation to assist in the recovery
of resources and services have a monitoring component to determine if they are effective.
This monitoring plan does not cover these existing monitoring programs; however,this
program needs to be coordinated with any restoration monitoring efforts. Restoration
monitoring covered by this plan will evaluate the effectiveness of specific restoration activities
on aiding the recovery of selected resources and services. The decision on which restoration
activities need to be monitored will be based on the Trustee Council’s review of on-going and
future proposed restoration studies. Those selected for potential monitoring can then be
reviewed in light of the objectives and strategies described in Section 4.

Restoration activities and monitoring may act as anthropogenic stresses to the species they are
meant to assist, as well as to other injured resources or services. In evaluating restoration
activities to implement and/or to monitor, the effect on other resources and services should be
considered.

3.3 LONG-TERM MONITORING

One goal of long-term monitoring is to provide information on existing spatial and temporal
conditions, natural variation, and existing socioeconomic data such that changes due to future
perturbations can be detected. The priority for collecting this type of information through long-
term monitoring would depend, in part, on the perceived or actual need for that type of
information. Collection of additional existing data should be guided, in part, by determining
which types of data were lacking and would have been useful in determining the extent of
injury or damage. Presumedly, this type of information would be useful in the future to
evaluate the effects of a future perturbation. Another aspect of long-term monitoring utilizes
indicator measurements to monitor the overall health of the ecosystem. Prioritizing long-term
monitoring activities associated with evaluation the overall health of the ecosystem would, in
part, be a function of identifying indicator and/or keystone species that would provide the
greatest amount of information for the least cost and effort. These indicator measurements
should detect change (e.g., sensitive physical, chemical, biological, and/or social, cultural and
economic parameters) in which a change would be indicative of perturbation. In addition, long-
term monitoring could also detect residual spill effects and provide ecological baseline
information to assess the impacts of future disturbances. Long-term monitoring is defined
here as monitoring that occurs over a five-year period, or longer, that collects data following long-
term trends in the distribution and abundance of injured resources and the quality and quantity
of services. In general, recovery monitoring elements all have the potential to become long-
term monitoring elements, or indicators of ecosystem health and of future perturbations.

Data collection for recovery monitoring and long-term monitoring may overlap or be the same

at times. Overall planning by the Trustee Council can take advantage of the overlap and give
preference to those monitoring projects which fulfill multiple monitoring goals and objectives.
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4. NEEDS, OBJECTIVES, AND STRATEGIES

Monitoring is essential to understanding if settlement activities have been successful at
restoring, enhancing or replacing injured resources and damaged services. The overall goal or
need (used interchangeably) of monitoring is stated in the draft Restoration Work Plan (1993).
The overall goals are to develop a comprehensive and integrated monitoring program that
will:

» Follow the progress of natural and assisted recovery
» Establish an ecological baseline from which future disturbances can be evaluated

These goals have been further broken down into specific needs, objectives, and strategies
below. The objectives reflect the input from many individuals, including Restoration Team
and Restoration Planning Work Group members, peer reviewers and principal investigators.
The objectives, as stated, are comprehensive and need to be further refined in Phase 2 of the
monitoring program, when the bounds (e.g., physical, financial) of the monitoring program
are set.

The following list and prioritization or sequence of needs, objectives, and strategies of the
conceptual monitoring plan reflects the general consensus derived from the interviews and the
workshop. Section 4.1 outlines needs, objectives, and strategies that pertain to both types of
monitoring (e.g., recovery and long-term), while sections 4.2 and 4.3 present needs,
objectives, and strategies that are specific types of monitoring.

4.1 GENERAL MONITORING PLAN
1. Need

Scientifically and publicly credible acceptable monitoring program.

Summary of Need

The monitoring program will be scientifically and publicly credible only if the
individual projects are well thought out, planned, executed. Variability and uncertainty
can be dealt with and minimized by the use of preliminary studies or historical data,
reliable sampling, and analytical methodologies. The plans for the individual
monitoring projects need to be subject to peer-review prior to project initiation and
periodically throughout the project. All projects should also meet specified quality
assurance and quality control (QA/QC) guidelines.
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Objective

+ Ensure a credible monitoring program, that if at all possible, limits the monitoring
to testing hypotheses and sets limits on sample variability and account for natural
variability for program elements. [Monitoring activities that cannot test hypotheses

should explicitly state what they intend to accomplish and identify the problem and
question(s) they intend to address.]

Strategies

» Specify monitoring requirements in the Request for Proposal (RFP), such as
submittals must be formulated with testable hypotheses.

» Utilize a timely peer-review system to review proposals and reports for scientific
credibility and merit, technical feasibility, including their ability to detect change,
and how useful the data are to resource managers and the public.

« Review monitoring proposals and assess methods and reports to ensure that,
whenever possible, testable hypotheses are stated and uncertainties (i.e., sample and
natural variation) are addressed.

+  Where needed, develop, or request development of, methods for monitoring.

« Develop a framework for QA/QC.

« Take public opinion and perception into account in developing the monitoring plan.

e Establish forums (e.g., scientific, community and agency participants) to evaluate
effectiveness of monitoring studies.

« Establish a design and evaluation team of statisticians and modelers to provide a
uniform, high level of expertise to those that will conduct the monitoring.

2. Need
= An accessible and/or integrated, well-designed database.

Summary of Need

Accessibility of the data is critical for the monitoring to be of any value to resource
managers, scientists, and the public. In order to be an effective tool for decision-
makers and investigators, a catalog of the monitoring data, as well as other spill related
data, should be centrally located and accessible by the various user groups. A
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Summary of Need

A link between project approval and project funding needs to be established in order
that a program designed to determine if recovery is occurring is not prevented from
being implemented due to a funding shortage part way through the program. The
project approval decision process needs to include steps for guaranteeing funding with
feedback mechanisms that still allow for project review.

Multiple years of monitoring will be necessary in many cases to ensure that injured
resources and damaged services have recovered. Recovery of several of the resources
may not be detectable within a ten year period due to a variety of factors (e.g., time to
reproductive maturity and fecundity). Due to this constraint, guarantee of a long-term
funding source needs to be established prior to implementation of some monitoring
programs.

Additionally, even for resources where recovery can be measured in less than 10 years,
the programs will likely involve multiple year studies, and/or periodic monitoring. To
ensure that funding will be available to complete studies requiring periodic monitoring
over several years, it will be necessary to establish a link between project approval and
funding that ensures a long-term funding mechanism. One funding link or method is
to establish an endowment to fund activities after Exxon payments end.

Objective
* Fund multiple years of monitoring.

Strategy

« Establish an endowment to be used for multiple years of recovery and long-term
monitoring after Exxon payments end (i.e., greater than 10 years).

5. Need
» Consistency and timeliness in data reporting.

Summ of Need

To maximize the usefulness and compatibility of the data obtained through monitoring,
standardization of reporting requirements and ensuring the timely submittal of results
is necessary.

The guidelines developed will not dictate what methods investigators must employ to
study their resource or service, rather the more general aspects to follow, such as
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6.

reporting data in metrics, utilizing one of five possible software packages as a
database software, etc.

Objectives
» Provide proposal and reporting guidelines (covering components such as publishing

requirements, standardization of units, use of convertible software, status reports,
QA/QC requirements, ideas on statistical methods to employ, etc.).

» Establish a method for ensuring timely submittal of deliverables.

Strategies

* Require periodic one page progress reports and project end reports with date of
deliverables dependent on the resource- and/or service-specific studies.

+ Develop guidelines (covering components such as publishing requirements,
standardizing units, convertible software, status reports, QA/QC requirements, ideas
on statistical methods to employ, etc.) for principal investigators to follow.

* Develop recommendations for Request for Proposal and contract language that sets
specifics for reporting and schedule commitments and penalties.

» Establish general reporting requirements for information potentially useful to a
variety of programs, such as collection of climatic data.

Need

* Program design that provides a feedback mechanism and integration with other
monitoring programs.

Summary of Need

Throughout the monitoring, feedback mechanisms will be important to ensure that
monitoring is effective at determining if recovery is occurring at an adequate rate, and
to ensure coordination/integration with exisfifig monitoring programs and others as
they come on line. These mechanisms should be instituted at the design phase of the
monitoring to ensure they are accomplished and there is no duplication of effort.

Objective

« Establish a method for ensuring feedback/evaluation of the monitoring program,
and for coordination/integration with other programs.
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Table 5.

Killer Whale
Sea Otter
Harbor Seal
River Otter
Pigeon Guillemot
Black Oystercatcher
Common Murre
Marbled Murrelet
Harequin Duck
Cutthroat Trout
Dolly Varden
Sockeye Salmon
Pacific Herring
Rocklish

Pink Salmon

Archeological
Sites/Aitifacls

Intertidal Habitat
Subtidal Habitat
Bald Eagle

Designated
Wildemess Areas

Commercial Fishing
Commescial Tounsm
Passive Uses
Subsistence
Recreation

Mussels

Forage Fish
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Table 6. Matrix of Exxon Valdez injured resources and elements monltored by other programs.

Monitoring Element
Sediment Chemistry

Sediment Toxicity
(bioassays)

Biological Sediment
Mixing Depth

Water Chemistry

Water Column Toxicity
(bicassays)

Tissue Chemistry
(fish and shellfish)

Groundwater Chemistry

Submerged Aqualic
Vegetation

Vegetation

Habnat Distribution/
Condition

Benthic:
Abundance, Biomass,
Species Composition

Fish and/or Shellfish:
Gross Pathology,
Abundance, Species
Composition

Mussel Watch
Zooplankton
Phytoplankion
Bacteria

Birds:
Waler-, Land-Based

Reptiles, Amphibians

Mammal(s): ,
Abundance, Tissue

& d¢ & ‘:/" &
dy £ & 3 & & _g’y é(“ “’J 3 f
FEIR B89 ¢ 767w

Injured/Damaged Services

'y
G

EMAP-Near Coastal, Chesapeske Bay Basin, PSAMP, NOAA S&T,

Injured at Population Level (Direct Effects) Injured But No Populati
2

Beaulort Sea, Codk Inlet RCAC, Great Lakes. Prince William Sound RCAC

EMAP-Near Coastal, PSAMP, Denali National Park & Preserve

EMAP-Near Coastal

EMAP-Near Coastal, National Suriace Water Survey, Chesapeake Bay
Basin, PSAMP. Great Lakes. Denali National Park & Preserve

EMAP - Near Coastal

EMAP-Near Coastal, Chesapeake Bay Basin, PSAMP, NOAA 54T,
Codk Iniet RCAC, Great Lakes

Chesapeaks Bay Basin. Great Lakes

EMAP-Neas Coastal. Chesapesake Bay Basn, Beaulort Sea (kelp)

Chesapeake Bay Basin, Denali National Park & Preserve

PSAMP. Denali National Park & Preserve

EMAP-Near Coastal, Chesapsake Bay Basin, PSAMP. Cook inlel
RCAC, Great Lakes, Denali Park & Preserve

EMAP -Near Coastal, National Surface Water Swvey, Chesapeake Bay
Basin, NOAA SAT, Beaulort Sea (fishery catch data), Cook Inlet RCAC.
Great Lakes, NOAA (fisheries), AKFAG (fisheries) :

EMAP-Near Coastal, NOAA SAT, Beaufort Sea, Cook inlet RCAC,
Prince William Sound RCAC

National Suface Water Survey. Chesapeake Bay Basin, Great Lakes

Chesapeake Bay Basin, Grest Lakes

Chesapeake Day Basin

Chesapeake Bay Basin, PSAMP, Beaulort Sea (oldsqr \
eider), Great Lakes {comorants), Danali National Park & Preserve

Chesapoake Bay Basin

PSAMP, Beauton Sea (bowhead whale, finged seal), Denak National
Park & Proserve (small land marmrnals), FWS {seabirds, sea otier, boat
bird ys). NMF'S (harbor seal. sea Sion)






























































































